Crystals of the title compound, (C 6 H 5 CH 2 CH 2 NH 3 ) 2 [CoCl 4 ], were grown by the solvent-evaporation method. This inorganic-organic hybrid compound exhibits a layered structure in which isolated CoCl 4 inorganic layers alternate with bilayers of phenylethylammonium cations. Although the inorganic anion is zero-dimensional, the layered structure is stabilized via N-HÁ Á ÁCl hydrogen bonds. The CoCl 4 tetrahedra connect to the cations through N-HÁ Á ÁCl hydrogen bonds, building a two-dimensional network extending parallel to (010).
Related literature
For inorganic-organic hybrids containing tetrahedral anions, see: Abdi et al. (2005) ; Huh et al. (2006) ; Zouari & Ben Salah, (2004) . For low-dimensional magnetism in inorganic-organic perovskite systems, see: de Jongh (1986) ; Park & Lee (2005 ; Depmeier (2009); Mitzi (1999) . For classification of hydrogen bonds depending on bond lengths, see : Steiner (1998 : Steiner ( , 2002 .
Experimental
Crystal data (C 8 Table 1 Selected bond lengths (Å ).
Table 2 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 1; Àz þ 1; (ii) x; y; z À 1; (iii) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: XSCANS (Bruker, 1996); cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: SHELXL97.
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Comment
The title compound, (C 6 H 5 CH 2 CH 2 NH 3 ) 2 CoCl 4 , belongs to the layered inorganic-organic hybrid systems of general formula A 2 MX 4 (where A = organic cation, M = divalent metal, X = halides). These systems are of special interest because of typical low-dimensional magnetic systems (de Jongh, 1986; Mitzi, 1999) . To investigate the role of interlayer spacing on the magnetic properties, a variety of hybrid systems using long-chain alkylamine have been developed. However, their crystallographic studies are limited because their insolubility make it difficult to obtain a good single-crystal. As a part of our research interest in the low-dimensional magnetism (Park & Lee 2005 , we synthesized a series of the layered inorganic-organic perovskite materials using phenethylamine and present the crystal structure of (C 6 H 5 CH 2 CH 2 NH 3 ) 2 CoCl 4 .
Among the phenethylammonium-based compounds, several examples with tetrahedral anions are known to literature, for example, (C 6 H 5 C 2 H 4 NH 3 ) 2 ZnBr 4 (Huh et al., 2006) (Abdi et al., 2005) . Except for (C 8 H 12 N)TlBr 4 , in which the heavy atom has trivalent, the other bivalent compounds have tetrahedral MBr 4 anions with non-magnetic ions in common. The present paper is the first report of the tetrahedral MCl 4 with magnetic ion using phenethylamine. Fig. 1 shows the molecular structure of (C 6 H 5 CH 2 CH 2 NH 3 ) 2 CoCl 4 . The asymmetric unit of the title compound consists of two phenethylammonium cations and one isolated CoCl 4 anion; the latter is arranged as an distorted tetrahedron, whose bond lengths ranging from 2.229 (2) to 2.276 (2) Å (Table 1) . Interestingly, the crystal structure exhibits a layered inorganic-organic structure although the dimension of inorganic backbone is 0-dimensional or isolated CoCl 4 tetrahedra, as shown in Fig. 2 . The CoCl 4 tetrahedral groups are isolated and are connected to the organic cations by N-H···Cl hydrogen bonds via the NH 3 -groups. Tab. 2 and Fig. 2 display also the N-H···Cl hydrogen bonds of (C 6 H 5 CH 2 CH 2 NH 3 ) 2 CoCl 4 . Between the CoCl 4 layers, -CNH 3 + ions are located in the space between CoCl 4 tetrahedra, which is formed by Cl atoms. N-H···Cl hydrogen bonds connect the two groups. The CoCl 4 tetrahedra connect the C 6 H 5 CH 2 CH 2 NH 3 + ions through hydrogen bonds to build a two-dimensional hydrogen-bonded NH 3 -CoCl 4 network. Due to the hydrogen bonds, the Co-Cl bond lengths increase, resulting in slightly deformed CoCl 4 tetrahedra. The obtained bond lengths suggest that the strength of the N-H···Cl hydrogen bonds in the structure can be classified as weak (Steiner, 1998; Steiner, 2002 
Refinement
H atoms bonded to C were positioned geometrically and refined based on a riding model (C-H = 0.95Å in aromatic ring and 0.99 Å for CH 2 ) with U iso (H) = 1.2 of their parent atoms. H atoms at N atoms were located in a difference map and refined with distance constrained of N-H = 0.89 Å, and with U iso (H) = 1.2U eq (N). C7-C8 and C15-C16 bond lengths were refined with restrained distances 1.545 (2) Å.
Figures Fig. 1 . Molecular structure of (C 6 H 5 CH 2 CH 2 NH 3 ) 2 CoCl 4 , showing the atomic labeling and 50% probability displacement elllisoids for non-H atoms. 
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